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BACKGROUND OF THE INVENTION 

Field of the Invention 

[00021 [0004j 

The present invention relates generally to an actuation force transmission 

mechanisms utilizable with a straddle-type vehicle, and more specifically, to an actuation 
force transmission mechanism fef- operative to transmitting actuation force of a shift actuator 
to a shift shaft , provided in of a shift control device for a straddle type vehicle for electric 
ically controlling control of e h a ng i n g speed changes s, and r e lates to a straddl e type v e hicle . 

Description of the Related Ait 
[00031 

Background Ait 
[0002] 

In some electric shift control devices, a conventional foot-operated shift 

pedal is not used, but a shift actuator (electric motor) is actuated based on a speed change 
command signal that is output from a shift switch to rotate the shift shaft of a transmission 
for shift change. 

[00041 

In the case of shift change using a foot-operated shift pedal, repeated shift 

operations may be required to complete the shift change when-if a dog in the transmission 



cannot b e does not disengaged or engaged smoothl y, rep e ated shift op e rations can e v e ntually 
compl e t e the shift change . However, with an electric shift control device, the shift change 
might not be made w hen-if a dog cannot b e does not disengaged or engaged smoothly^ 
s mooth s hift change cannot occasionally b e made . 
[00051 E0004) 

In an attempt to address such a this problem related to electric shift control 

devices , a feedback method has been proposed . According to this method, to fe e d back the 
angle of a shift cam is detected and fed back in order to adjust the operation angle of the shift 
actuator for ensuring that the dog properly and smoothly disengages and engages s moothly . 
Although beneficial, T this method has th e probl e m can be problematic due to e f-slow shift 
speed and the complexity of the device. 

100061 This method is also problematic because in order 

[0005] 

Tto operate the shift actuator te — at a predetermined angle in a 

predetermined period, the shift actuator must keeps operating even during abutment of the 
do g. Due to the abutment with the shift actuator, , and h e nc e it is not possibl e to pr e v e nt the 
dog may tend to frem-rotatefflg with the operation of the shift actuator. ^ Although it is 
possible to prevent the dog from rotating with the operation of the shift actuato r, this requires 
the by, for e xampl e , interposi tion ofe g an actuation force transmission mechanism^ such as 
including a spring between the shift actuator and the shift shaft. How e v e r Further, if the load 
required to disengage the dog cannot be obtained with the spring, the problem arises that the 
dog cannot be disengaged. In addition, ifthe stroke amount of the shift actuator needs to be 
increased, and-the shift speed is made slower. 

100071 

In view of the foregoing issues, Japanese Patent Document No. JP-B- 

3044498 Pat e nt Docum e nt 1 discloses a technique for providing an actuation force 
transmission mechanism (i.e., a lost motion mechanism) constituted of an elastic member 
between the shift actuator and the shift shaft. This lost motion mechanism is interposed 
between a speed reduction gear mechanismjj- which is provid e d positioned between the 
output shaft and the shift shaft of the shift actuator r )_aml the shift shaft in order to prevent the 



shift actuator from being overloaded. Thus, instead of being applied to the shift actuator, any 
overload A fte^ is applied to the elastic membe r and results in elastic deformation of the 
elastic membe r is ov e rload e d and hence elastically deform e d . Therefore , when the shift shaft 
is rotationally driven by the resilient force, the shift shaft can be rotationally driven smoothly^ 
without the influence of the inertial mass of the speed reduction gear mechanism . Such a 
configuration tends to , which allows ensure smooth speed change shift operation. 
100081 [0007} 

Incidentally, albeit unrelated to electric shift control devices, Japanese 

Patent Document No. JP-Y-Sho 43-11555 P at e nt Docum e nt 2 discloses a technique for 
achieving smooth shift change using a foot-operated shift pedal , though not r e lat e d to an 
el e ctric s hift control devic e. Specificall y This reference teaches ? a coupling mechanism that is 

disconnected at a portion between the shift pedal and the shift shaft, , and b Both the 

disconnected ends of the coupling mechanism are linked via an elastic member and have w ith 
play equivalent to half the stroke of the shift pedal. With this structure, the dog can be 
disengaged with operation force of the shift pedal directly applied thereto, and can also b e 
engaged always by the elastic force of the elastic membe r. This configuration tends to 
ensure r-whieh aHews-smooth shift change for foot-operated shift pedals . 

100091 Despite the beneficial shift control devices described in Japanese Patent 
Document Nos. JP-B-3044498 and JP-Y-Sho 43-11555, the described actuation force 
transmission mechanisms, including the elastic member of JP-B-3044498, are both the rotary 
type and tend to be large in size and restricted in terms of installation location. This 
restriction on installation location also causes the problem of significant restriction on the 
layout of the shift actuator. Therefore, there is a need in the art for an actuation force 
transmission mechanism that allows smooth shift change and is compactly sized in order to 
mitigate any restriction on installation location and enable easy installation. 

Patent Docum e nt 1 : J? B 3011198 
Pat e nt Document 2: JP Y Sho 13 1 1555 

SUMMARY OF THE INVENTION 
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[00101 One aspect of the present invention involves an As d e scribed her e in, - 
ombodimontG of th e-actuation force transmission mechanism that ean-allows for smooth shift 
changes even when disengagement of the dog is difficult or when dog abutment occurs 
during engagement of the dog. As such, when incorporated into a vehicle, the actuation force 
transmission mechanism Th e embodim e nt s d e scrib e d h e r e in can thus provides for a smooth- 
shifting of the stra ddl e typ e vehicle's speed transmission, incorporating th e actuation forc e 
transmis s ion mechani s m. 

1001 11 According to an e mbodim e nt Disclosur e of th e Inv e ntion 

Probl e m to be Solv e d by th e Inv e ntion 

\mm 

Th e actuation forc e transmission m e chani s ms including an e lastic m e mber 

describ e d in Pat e nt Docum e nt 1 and Pat e nt Docum e nt 2 abov e , how e v e r, ar e both th e rotary 
type, and h e nc e larg e in siz e and r es trict e d in t e rm s of in s tallation location. Th e r e striction 
on the installation location also caus e s th e probl e m of significant r e striction on the layout of 
th e shift actuator. 

[0009] 

Th e pr es ent inv e ntion has b ee n mad e in vi e w of th e foregoing, and 

th e refor e has an obj e ct to provide an actuation force transmission m e chanism allowing 
smooth shift chang e and e asy installation. 

M e ans for Solving th e Probl e m 
[004-0} 

Th e pr e s e nt inv e ntion, provid e s an The actuation force transmission 

mechanism iscan be provided in a shift control device for a straddle-type vehicle for 
performing shift control by stroking in which a shift actuator is strok e d b y a predetermined 
amount in order to rotate a shift shaft. The mechanism can includes: -a first coupling part and 
a second coupling part that can be coupled together for relative movement in linear 
directions; a biasing mechanism n urging means for urging the first and second coupling parts 
toward a neutral position; and a stopper mechanism for stopping the relative movement of the 
first or second coupling part when the first or second coupling part is moved r e lativ e ly from 
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the neutral position against an urging force of the urging means biasing mechanism . The 
actuation force transmission mechanism is -can be interposed between the shift actuator and 
the shift shaft. 

room \om] 

In a pr e f e rr e d another a preferred embodiment, the actuation force 

transmission mechanism is- can be arranged such that; when resistive force acts against 
movement of the actuation force transmission mechanism^ one of -the first ef ^and second 
coupling parts moves relatively against the urging force of the urging m e ans biasing 
mechanism until the respective first or s e cond coupling part is stopped by the stopper 
mechanism . ThereafterFurthef, ; and th e n the first and second coupling parts can then move 
togethe r with further movement in the same direction . 

100131 E004-2} 

In a pref e rred yet another embodiment, the first coupling part and the 

second coupling part are- can respectively comprise constitut e d of a rod and a cylindrical 
member for accommodating receiving at least a part of the rod. 

E©&«4 

In yet a nothe r pr e f e rr e d embodiment, the urging mean s biasing mechanism 

can includes a coil spring. ^-aftd- The coil spring can be is-disposed between the rod and the 
cylindrical member. 

[00+4} 

For use with a spring so disposed. In thi s r e gard Pr e f e rablv, the rod has-can 

have p ortions of different diameters , and T -and-a portion of a large diameter is- can be used as 
a part contacted by the spring. 

(00141 [0015] 

In a pr e f e rr e d another embodiment, the cylindrical member has- can have a 

step on its inner surface, and the step is- can be used as a part of the stopper mechanism. 
f©0±£f 
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In a pr e ferred e mbodiment, t The cylindrical member is- can comprise 

constitut e d with a plural ity of members having inner and outer surfaces. - The 
[OOW] 

In a pr e f e rr e d e mbodim e nt, th e c cylindrical member can includes a 

plural ity of cylindrical m e mb e rs segments . 

[00151 E0O1S} 

In yet another a pr e f e rr e d embodiment, the first coupling part and the 

second coupling part are -can be arranged such that their distal ends overlap each other in 
linear directions. 

100161 EOOW] 

In yet another a pr e f e rr e d embodiment, the shift actuator is -can be coupled 

to the shift shaft via a coupling rod . Additional1y ,-aftd the actuation force transmission 
mechanism is -can be disposed at an intermediate portion of the coupling rod. 

[0030] 

Preferably, the actuation force transmission mechanism is- can be p rovided 

in a case held by the coupling rod. -Furthermore, 
[00344 

Pr e f e rably, t the actuation force transmission mechanism is- can be disposed 

outside an engine case. 

[001 71 The actuation force transmission mechanism can be constructed to slide in 
linear directions. Thus, the actuation force transmission can be compact in size and facilitate 
the choice of the installation location. Thus, the position of the shift actuator relative to the 
shift shaft can be determined arbitrarily. 

[0033} 

Th e pr e sent inv e ntion provid e s a straddl e type v e hicl e incorporating th e 

actuation forc e transmission m e chanism constructed as d es crib e d abov e . 

Eff e ct of th e Inv e ntion 
[0035] 
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Th e actuation forc e transmission m e chanism of th e pr e s e nt inv e ntion 

allows smooth shift chang e e v e n wh e n disengagement of th e dog is difficult or dog abutm e nt 
occurs during e ngag e m e nt of th e dog. 

[QQ24] 

Th e actuation force transmi ss ion mechanism con s truct e d as describ e d 

abov e can slid e in lin e ar directions, and henc e is compact in siz e and facilitat e s th e choice of 
th e installation location. Th e position of th e shift actuator relative to the shift shaft can b e 
d e t e rmin e d arbitrarily. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00181 Bri e f D e scription of Drawings 


FtG sFiguresT 1(a) and 1(b) are conceptual schematic diagrams showing the basic 
structure of an actuation force transmission mechanism according to an embodiment of the 
present invention. 

[00191 Figures ¥iG&^-2(a) to 2(e) show hew- exemplary operation of aa-the 
actuation force transmission mechanism of Figure Ua) 4^- with op e rates when a shift actuator 
i s strok e d by a predetermined amount in accordance with an embodiment of the present 
invention. 

[00201 Figures F 3€rs^3(a) to 3(g) show a specific structure and operation of the 
actuation force transmission mechanism 4-0-in accordance with an embodiment of the present 
invention. 

[00211 Figure FiGr-4 is a graph showing the rotational angle of a shift shaft versus 
the stroke length of the shift actuato r in accordance with another embodiment . 

[00221 Figure FjQr-5 shows how a neutral position ifr- can be set using coil springs 
of different urging forces in accordance with an embodiment of the present invention . 

[00231 Figure FjGr-6 is a side view of a two^-wheeled motor vehicle in accordance 
with an embodiment of in-the present invention. 

[00241 Figure FtGr-7 is a plan view of an embodiment of an engine provided with 
the shift actuato r, etc., in th e pr e s e nt inv e ntion . 
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[00251 Figure FiGr-8 is a side view of the engine provided with the shift actuator 
in accordance with an embodiment of , e tc., in the present invention. 

[00261 Figure F iGr-9 is an exploded perspective view of an embodiment of a 
transmission mechanism in th e pr e s e nt inv e ntion in th e pr e s e nt inv e ntion . 

[00271 Figure F iGr-l 0 shows the developed shape of grooves in a shift cam in 
accordance with an embodiment of i a-the present invention. 

[00281 Figure F iGr-l 1 is a side view of an embodiment of the shift actuator , e tc., 
in th e pr e s e nt inv e ntion . 

[00291 Figure FiGr-l 2 shows an embodiment of an actuation force transmission 
mechanism according to an e mbodim e nt of th e pr e sent invention in a normal state, in which 
Figure FiGr-12(a) is a plan view of the actuation force transmission mechanism, Figure Fife 
12(b) is a sectional view taken along the line B-B of Figure F iGr-l 2(a), and Figure F 4Gr- 12(c) 
is a sectional view taken along the line C-C of Fi gure FiGr-l 2(a). 

[00301 Figure FiGr-l 3 shows an embodiment of the actuation force transmission 
mechanism according to the embodim e nt of th e present inv e ntion in fee-a short e st shortened 
state, in which Figure FiGr-l 3(a) is a plan view of the actuation force transmission 
mechanism, and Figure FiGr-l 3(b) is a sectional view corresponding to Figure F4Gr-l 3(a). 

[00311 Figure FiGr-l 4 shows an embodiment of the actuation force transmission 
mechanism according to th e e mbodim e nt of the pre s ent inv e ntion in foe-an long e st expanded 
state, in which Figure FiGr-l 4(a) is a plan view of the actuation force transmission 
mechanism, and Figure FiGr-l 4(b) is a sectional view corresponding to Figure HGr- 14(a). 

[00321 Figure FiGr-l 5 shows an embodiment of the actuation force transmission 
mechanism according to the embodiment of the pres e nt inv e ntion in a divided state. 

[00331 Figure FtGr-16 shows the structure of an embodiment of an actuation force 
transmission mechanism in anoth e r e mbodim e nt of th e pr e s e nt inv e ntion . 

100341 Figures FiGsr- 17(a) and 17(b) show the structure of another embodiment 
of an actuation force transmission mechanism- in still anoth e r e mbodim e nt of th e pr e sent 
inv e ntion . 

[00351 Figure FiGr-l 8 is a block diagram showing an engine control unit , e tc., J n 
accordance with an embodiment of i n-the present invention. 
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Description of R e fer e nce Numerals and Symbols 


10: actuation forc e transmis s ion mechanism 
1 l a: first coupling part 
1 lb: se cond coupling part 
12: urging m e ans 

12a: first urging m e ans (coil spring) 
1 2b: se cond urging m e ans (coil spring) 
13: s topp e r m e chani s m 

13a: fir s t stopp e r m e chanism (stopp e r m e mb e r) 

1 3b: s e cond stopp e r mechanism (stopp e r memb e r) 

15: support m e mber 

16a: fir s t op e ning 

16b: s e cond op e ning 

151: e ngin e 

152: e ngin e cas e 

1 55: spe e d change mechanism 

156: shift fork 

157: slide rod 

158: shift cam 

159: shift shaft 

160: ratch e t mechanism 

161: shift ami 

162: stopper plat e 

16 4 : actuation forc e transmission mechanism 

165: shift actuator 

166: pinion gear 

167: coupling rod 

1 79: first coupling part 
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180: s e cond coupling part 

181 : coil spring (urging moans) 

182: stopp e r m e mb e r (stopper moans) 

183: support shaft 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0036] R e f e rring With reference now to the drawings wherein the figures are 
provided for purposes of illustrating preferred embodiments of the present invention and not 
for purposes of limiting the same, FIGS. 1-3 illustrate embodiments of B e st Mode for 
Carrying Out th e Inv e ntion 

Eoo^q 

B e for e starting th e description of specific structures of an actuation force 

transmission mechanism . A basic description of the actuation force transmission mechanism 
will be provided first, followed by a detailed description of specific structures of th e pr e s e nt 
inv e ntion, the ba s ic conc e pt of the present inv e ntion is first described with r e f e renc e to FIGs. 
4-te ^utilizable in accordance with embodiments of the present invention . 

100371 [0028} 

FIGs. FIGS. 1(a) and 1(b) are conceptual schematic diagrams showing the 

basic structure of an embodiment of the actuation force transmission mechanism 10 
according to th e pres e nt inv e ntion . FIG. 1(a) shows an arrangement of a biasing mechanism 
with ene- a single urging m e ans biasing member , and FIG. 1(b) shows an arrangement of a 
biasing mechanism with two urging means biasing members . Normally, the shift actuator is 
can be coupled to the shift shaft through a coupling rod or the like. The -In general, the shift 
actuator is- can be stroked by a predetermined amount to rotate the shift shaft. The rotation of 
the shift shaft can engages and disengages a dog to control shift change. T in an embodiment, 
the subject actuation force transmission mechanism 10 is- can be disposed a^-on an arbitrary 
intermediate portion of the coupling rod. 

100381 [0039] 

The embodiment of the actuation force transmission mechanism 10 shown 

in FIG. 1(a) includes a first coupling part 1 la, a second coupling part 1 lb, an urging means a 

-10- 



biasing mechanism 12, and a stopper mechanism 13. The a first coupling part 11a and a-the 
second coupling part lib can be coupled for providing movement relative to each other in 
sliding directions . The , an urging m e ans biasing mechanism 12 can be configured to fo r 
urgeiftg the first and second coupling parts 11a, lib toward a neutral position . Finally , and a 
the stopper mechanism 13 can be configured f et-lo stopping relative movement of the first er 
and second coupling part 11a, lib when they move relative to each other from the neutral 
position against the-an urging force of the urging m e ans biasing mechanism 12. 
100391 [0050} 

An other embodiment of the actuation force transmission mechanism 10 a as 

shown in FIG. l(b\ has a structure similar to that shown in FIG. 1(a), but is provided with a 
biasing mechanism n urging m e an s 12 and aa-stopper mechanism 13 for each of the first and 
second coupling parts 1 la, 1 lb. 3 -Thus, t he first coupling part 11a is- can be p rovided with a 
first urging m e ans biasing member 12a and a first stopper mechanism 13a for stopping 
relative movement of the first coupling part 11a in sliding directions -. In like mannenw fcte 
the second coupling part 1 lb is- can be p rovided with a second urging m e an s biasing member 
12b and a second stopper mechanism 13b for stopping relative movement of the second 
coupling part lib in sliding directions. As discussed below, the urging m e ans biasing 
members can be a resilient component variously sized and configured to assist in the return 
the first and second coupling parts 11 a, l ib to or from the neutral position. Further, the 
stopper m e an s can also be variously sized and configured to assist in limiting the movement 
of the first and second coupling parts 11a, lib. The operation of the actuation force 
transmission mechanism 10 shown in FIG. Kb) is similar to that of the actuation force 
transmission mechanism 10 shown in FIG. Ua), and hence only the latter is described here. 

[00401 [00^4 

Ne wAccording to implementations of the present invention, the operation 

of the above actuation force transmission mechanism 10 is now d escribed with reference to 
HGfr- FIGS. 2(a) to 2(e). Th e op e ration of th e actuation forc e transmission m e chanism 10 
shown in FIG. 1(b) is basically th e sam e as that of th e actuation forc e transmission 
mechani s m 10 shown in FIG. 1(a), and h e nc e only the latt e r is describ e d h e re. 

E0032} 
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FIGs J IGS. 2(a) to 2(e) show how the actuation force transmission 

mechanism 10 can operates when the shift actuator is stroked by a predetermined amount. 
100411 

FIG. 2(a) shows a state in which the first coupling part 11a and the second 

coupling part lib are held at the neutral position of the actuation force transmission 
mechanism 10 by the urging force of the urging m e ans biasing mechanism 12. After the shift 
actuator is stroked by a predetermined amount and a shift up or a shift down is completed, the 
shift actuator can returns to a predetermined position. If the first and second coupling parts 
11a, lib deviate from the neutral position is d e viat e d _at that time, however, the dog can 
become is-disengaged and may subsequently be engaged at deviated positions by the rotation 
of the shift shaft at the next shift up or shift down . This condition , which may hinder smooth 
shift change. Thu sHowever , the urging force of the urging means biasing mechanism 12 
n ee ds to b e can be p reset such that the first and second coupling parts 11a, lib neutral 
position will can be prevented from deviatin g from the neutral position . 

f00421 E0054} 

; W R e f e rrin gWith reference still to FIGS. 2(aV(e), w hen the shift actuator 

in this state is actuated based- in response to ey* a gear change command signal, and starts 
being stroked by a predetermined amount, an actuation force Fl in the direction of the arrow 
(labeled F) is- can be applied to the actuation force transmission mechanism 10 from the shift 
actuator side (the right side of the drawing) as shown in FIG. 2(a). At this time, when some 
resistive force Rl (which will be described specifically later) acts against movement of the 
actuation force transmission mechanism 10 on the shift shaft side (the left side of the 
drawing) of the actuation force transmission mechanism 10, the urging m e ans biasing 
mechanism 12 (e.g. a compression spring) is -can be compressed, and as a result, the first 
coupling part 11a can moves relatively from &e-a eentral- neutral position, as shown in FIG. 
2(a)(¥) , to a position shown in FIG. 2(b) . As also shown, T the first coupling part 11a can 
moves relatively against the urging m e ans biasing mechanism 12 until k- the movement of the 
first coupling part 11a is stopped by action of the stopper mechanism 13 A as shown in FIG. 
2(b). 

100431 £0035} 
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When the r e lativ e movement of the first coupling part 11a relative to the 

second coupling part l ib is stopped, then-the first coupling part 1 la and the second coupling 
part lib can move together as shown in FIGS. 2(b)-(c). At this time, the actuation force 
transmission mechanism 10 can moves in as it w e r e a "rigid" state and henee -can therefore be 
enabled to ean-move against the resistive force Rl to effectively rotate the shift shaft. 

100441 E©03#f 

When the resistive force Rl is no longer applied against the movement of 

the actuation force transmission mechanism 10,, as shown in FIG. 2(d), the urging force of the 
urging means biasing mechanism 12 can urges the first coupling part 11a toward the neutral 
position, and the actuation force transmission mechanism 10 can keeps moving as the shift 
actuator is stroked. 

100451 E©o^q 

Then, when some resistive force R2 (which will be described specifically 

later) acts against the movement of the actuation force transmission mechanism 10 again, the 
urging m e ans biasing mechanism 12 can be i s-compressed as shown in FIG. 2(de), and as a 
result^ the first coupling part 11a can moves relatively against the urging m e ans biasing 
mechanism 12 to a point before it is stopped by the stopper mechanism 13 in the same way as 
in FIG. 2(b). When the relative movement of the first coupling part 11a is stopped, the 
second coupling part 1 lb can be is-urged by the urging m e ans biasing mechanism 12 against 
the resistive force R2. Without the resistive force R2, the second coupling part 1 lb can be is 
moved by the urging force of the urging m e ans biasing mechanism 12. 

[00461 E002S} 

As described above, when some resistive force acts against movement of 

the actuation force transmission mechanism 10 in which the first coupling part 11a and the 
second coupling part lib are coupled to each other, the urging means biasing mechanism 12 
and the stopper mechanism 13 can work in conjunction with each other to relatively move the 
first coupling part 11a (or the second coupling part lib) for a certain period in order to 
relieve the resistive force. After the certain period, the first coupling part 1 la and the second 
coupling part 1 lb can move together to allow the actuation force of the shift actuator to act 
directly on the shift shaft. 
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[00471 [0039} 

The above description describes a typical example of the operation of the 

transmission mechanism 10. The operation of the actuation force transmission mechanism 
10 can m ay-vary depending on the magnitude and duration of resistive force which acts on 
the actuation force transmission mechanism 10, the stroke length of the shift actuator, etc. 

[0048] [0040} 

For example, in the case where the resistive force Rl is applied to the 

actuation force transmission mechanism 10 of the above example for only a short period, the 
compression of the urging m e ans biasing mechanism 12 may not move the first coupling part 
11a far enough relativel y to the second coupling part 1 lb to cause the first coupling part 1 la 
b e for e it is to be stopped by the stopper mechanism 13 . Instead, but may allow the first 
coupling part 11a te -can return toward the neutral position when the resistive force Rl is no 
longer applied. 

100491 E0041} 

In the case where the shift actuator is stroked in the opposite direction, the 

actuation force transmission mechanism 10 can basically performs the same operation as 
shown in F IGs . FIGS. 2(a)-te— 2(e) . In such a case, -sinee the actuation force transmission 
mechanism 10 could hasve a target- symmetrical structure with respect to the neutral position. 

rOOSOl [0042} 

In the operation of the actuation force transmission mechanism 10 of the 

above example, the first coupling part 11a and the second coupling part lib can be are 
coupled so as so as to be movable relative to each other in sliding directions. However, the 
first coupling part 1 la and the second coupling part 1 lb can also m ay-be coupled so as to be 
startabl e movable relative to each other in rotating directions. 

roosii [0045} 

The foregoing describes exemplary the— conceptual structures and 

operations of the -embodiments of the actuation force transmission mechanism 10. Now, 
exemplary a -specific structures and operations of embodiments of the actuation force 
transmission mechanism 10 are described in association with actual engagement and 
disengagement of the dog with reference to FIGstFTGS. 3 and 4 and 3 . 



-14- 



f00521 [0044] 

HGst FIGS. 3(a>4e- I 3(g) show exemplary tbe-operation of an embodiment 

of the actuation force transmission mechanism 10 and foe -exemplary operation of an 
embodiment of a dog mechanism. FIG. 4 shows the rotational angle of the shift shaft versus 
the stroke length of the shift actuato r, according to an implementation of the present 
invention . : Fhe- According to one embodiment, the actuation force transmission mechanism 
10 d e scrib e d here can hasve first and second coupling parts that each have an urging 
mechanism and a stopper mechanism separat e ly for th e first and second coupling part s. 
However, its basic operation is the same as an actuation force transmission mechanism with 
one urging m e ans biasing member and one stopper mechanism. 

f00531 f0©4£f 

The right side of FIG. 3(a) shows an embodiment of the actuation force 

transmission mechanism 10 with the first coupling part 11a and the second coupling part 1 lb 
held in the neutral position . The , and the left side of FIG. 3(a) shows an embodiment of the 
dog mechanism with a dog 20 engaged with a gear 21. 

[00541 As shown in FIG. 3(a), [0046] 

Tthe first coupling part 1 la of the actuation force transmission mechanism 

10 is- can be inserted into an opening of, and thus-slideably coupled to the second coupling 
part lib. A first coil spring 12a can act as a s-a biasing member, n urging m e an s , and along 
with- and a first stopper member 13 a, can be -are disposed in an opening 16a of the first 
coupling part 11a. Likewise, a second coil spring 12b can act as an urging m e ans a biasing 
member, and along with a second stopper member 13b A are -can be disposed in an opening 
16b of the second coupling part 1 lb. 

100551 [004^ 

When a gear change command signal is input to the shift actuator in this 

state, the shift actuator can subsequently be starts being stroked by a predetermined amount. 
Th e R e f e m ngAs seen in now to FIG. 4, the shift shaft normally has "play" and can thus 
rotates by the play when the shift actuator is first stroked (represented by the diagonal line on 
the graph intermediate numbers 1 te-and 2 on the horizontal axis of FIG. 4). 

f00561 [0048] 
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As the shift actuator is further stroked, disengagement of the dog cari 

starts. Sirae- The frictional force of the dog 20 in engagement with the gear 21 can acts as 
resistive force against the movement of the shift actuator^ as shown in FIG. 3(b^- ). Thus, 
according to an implementation of the present invention, the actuation force transmission 
mechanism 10 interposed between the shift actuator and the shift shaft can operates in such a 
way that- the first coil spring 12a provid e d disposed in the first coupling part 11a is-can 
become compressed . A^ -and-as a result^ the second coupling part lib can moves relatively 
from the central- neutral p osition. 

[00571 Additionally, [0049} 

Tthe second coupling part 1 lb can moves relatively against the first coil 

spring 12a until the first stopper mechanism 13a comes in contact with the sidewall of a 
support member 15 of the second coupling part 1 lb. While the support member 15 abuts the 
first stopper mechanism 13a, the first coupling part 11a and the second coupling part 1 lb are 
in a "rigid" state: Tthe shift shaft* does not rotate as the shift actuator is stroked during this 
stage of stroke ( represented by the horizontal line on the graph intermediate numbers numb e r 
2 teand 3 on the horizontal axis of FIG. 4). 

100581 [0050} 

W Furthermore, w hen the relative movement of the second coupling part 

lib is stopped, then-the first coupling part 11a and the second coupling part lib can move 
together as shown in FIG. 3(ec). At this time, since the actuation force transmission 
mechanism 10 moves in as it were a "rigid" state, the actuation force of the shift actuator is 
applied directly to the shift shaft and exceeds the above-described frictional force so that the 
dog 20 disengages from the gear 21 during this stage of stroke (represented by the diagonal 
line on the graph intermediate numbers numb e r 34e- and 4 on the horizontal axis of FIG. 4). 

[00591 [00^4 

When the dog 20 is completely disengaged, frictional force of the dog 20 

with the gear 21 no longer exists. Thus, the urging force of the first coil spring 12a can then 
returns the second coupling part 1 lb toward the neutral position as shown in FIG. 3(d). After 
the dog 20 is disengaged, the shift shaft can rotates with almost no resistive force acting 
against the movement of the actuation force transmission mechanism 10 (represented by the 
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diagonal line on the graph intermediate numbers n umb e r 4 to 5 on the horizontal axis of FIG. 
4). 

[00601 [0053} 

Then, as shown in FIG. 3(e), resistive force due to abutment of the dog 

acts against the movement of the shift actuator when the dog 20 engages with a gear 22. 
Again, as shown in FIG. 3(f), the first coil spring 12a provid e d d isposed in the first coupling 
part 11a is -can become compressed, and as a r es ult the second coupling part lib can then 
moves relatively from the eentfal- neutral p osition. In the abutment of the do g 20 , small 
urging force of the first coil spring 12a acts on the dog 20, and allows the dog 20 to engage 
with the gear 22 smoothly ( represented by the horizontal line on the graph intermediate 
numbers numb e r 5-te- and 6 on the horizontal axis of FIG. 4). Whe ^Once the dog 20 is 
completely engaged with the gear 22, there no longer exists resistive force as shown in FIG. 
3(g). Thus, the urging force of the first coil spring 12a can returns the second coupling part 
1 lb toward the neutral position. 

100611 

Preferably, a gap may-can be provided so that the second coupling part 1 lb 

will move relatively not to be stopped by the first stopper mechanism 13a when the shift 
actuator is fully stroked and in the abutment of the dog, as shown in FIG. 3(f). 

100621 [0054} 

As described above, an embodiment of the actuation force transmission 

mechanism 10 of th e pr e sent inv e ntion can includeing a first coupling part 11a and a second 
coupling part 1 lb , and can be - coupled fep- so as to provide movement relative to each other. 
Further, the actuation force transmission mechanism 10 can be is-interposed between the shift 
actuator and the shift shaft. When the shift actuator is stroked by a predetermined amount, 
the dog is- can be compulsorily disengaged as the first and second coupling parts 1 la, l ib are 
moved together by m e ans of the stopper mechanism 13 (13a, 13b) . Further, the dog can be ? 
ami-engaged (in the abutment of the dog) as the one of the first er -and second coupling part is 
11a, lib is moved relatively against the urging force of the urging means biasing mechanism 
12 (43el2a, 44 b 12b) . This atlews- can facilitate smooth shift change. 

100631 fQOSff 
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In the above description, the dog is- can be disengaged as the first and 

second coupling parts move together. However, it should be understood that the dog can be 
successfully disengaged as one of the first e^ and second coupling parts movess relatively^ 
such as when in th e cas e wh e re the frictional force of the dog is small. 

[00641 

^ According to an implementation, t he actuation force transmission 

mechanism construct e d as d e scrib e d abov e can slide independently of an existing shift 
control device^_7-B«d-hHence a the position of the shift actuator relative to the shift shaft can 
be determined arbitrarily. 

10065] [Q^ 

In addition, according to another implementation, the actuation force 

transmission mechanism 10 d es crib e d abov e can be easily disposed outside the engine case. 
For example, when the actuation force transmission mechanism 10 *s- can be held by a 
coupling rod coupled to the shift actuator and the shift shaft. Further, the actuation force 
transmission mechanism 10 d e scrib e d abov e can be effectively protected from water and dust 
by disposing it in a case held by the coupling rod. 

f00661 [0058] 

In the case where the urging forces of the first and second coil springs 12a, 

12b_ provided in th e first coupling part 1 la and th e second coupling part lib are the same4n 
the actuation forc e transmis s ion m e chanism 10 shown in FIG. 3 , the neutral position can be 
easily set comparatively e asily . However, in th e cas e wh e r e if the urging forces are 
int e ntionally different, the neutral position rentst- should be set carefully. With reference now 
to FIG. 5, N ewniescription will be made of how the neutral position is ~can be set using coil 
springs 12a, 12b ef- that have different urging forces with r e fer e nce to FIG. 5 . 

100671 [00S£f 

As shown in FIG. 5(a), the free length of the first coil spring 12a (spring 

constant: Nl) provided in the first coupling part 11a is defined as LI, and the free length of 
the second coil spring 12b (spring constant: N2) provided in the second coupling part lib is 
defined as L2. Assuming that the first coupling part 11a and the second coupling part 1 lb of 
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FIG. 5(b) are in the neutral position, and also the lengths of the first coil spring 12a and the 
second coil spring 12b are respectively x and y, the following equations hold true: 
x + y + a = z (1) 
Nl x(Ll -x) = N2x(L2-y) (2) 
100681 The length x of the first coil spring 12a and the length y of the second coil 
spring 12b can be determined by solving these simultaneous equations (1), (2). 
[00691 [0060} 

The basic structure of the actuation force transmission mechanism 

according to embodiments of the present invention has been described above. Hereinafter, 
specific structures and operations of various embodiments thereof will be described in detail 
with reference to FIGS. 6 z to FIG. 17. 

100701 £©06+} 

FIG. 6 is a side view of a two-wheeled motor vehicle to which the 

actuation force transmission mechanism of th e pr e s e nt inv e ntion is can be applied in 
accordance with an implementation of embodiments of the present invention . In FIG. 6, 
reference numeral 140 denotes a two- wheeled motor vehicle as a "straddle-type vehicle", 
which can be p rovided with a front wheel 141 on its front side, a rear wheel 142 on its rear 
side, a fuel tank 144 in rear of handlebars 143, a seat 145 in rear of the fuel tank 144, and an 
engine 151 supported by a body frame below the fuel tank 144 and the seat 145. 

[00711 EO062} 

A transmission (not shown) is- can be disposed in an engine case 152 for 

the engine 151. The transmission has -can have four to six speeds and adopts a dog clutch. 
Power from a crankshaft of the engine 151 is -can be transmitted to a main axle, and then to a 
drive axle via gears and dogs for respective speeds. 

[00721 [0065] 

Speed change operation of the transmission is -can be achieved by a speed 

change mechanism 155^ s uch as shown an embodiment of which is shown in FIG. 9. : Fhe-As 
shown in FIG. 9, the speed change mechanism 155 can includes shift forks 156 for regularly 
moving slide gears of the transmission, slideably mounted on a slide rod 157, and a rotatable 
shift cam 158 for sliding the shift forks 156. 
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[00731 

Cam grooves 158a are-can be formed on the periphery of the shift cam 

158. When developed, the cam grooves 158a are -can be formed as shown in the exemplary 
embodiment of FIG. 10. The shift forks 156 are-can be adapted to slide along the cam 
grooves 158a. 

f0074l [0065} 

^According to an embodiment, t he shift cam 158 can rotates via a ratchet 

mechanism 160 as a shift shaft 159 rotates. The ratchet mechanism 160 can be configured to 
provide a ratchet function for both forward and reverse directions to change one gear at a 
time. For example, the ratchet mechanism 160 can rotates the shift cam 158 with constant 
intervals ( such as by a constant angle) to move the shift forks 156 regularl y, or in oth e r word s 
has a ratchet function for both forward and rev e rs e dir e ctions to chang e on e g e ar at a tim e. A 
shift arm 161 of the ratchet mechanism 160 can transmits rotation of the shift shaft 159, and 
can also restricts the stroke of shift shaft 159 in order to prevent the shift cam 158 from 
overrunning. A stopper plate 162 of the ratchet mechanism 160 can be utilized to keeps the 
shift cam 158 in specified positions. 

r00751 [0066} 

The shift shaft 159 can moves rotationally in a predetermined direction 

through a device,, such as described below. 

[00761 R e f e rring With reference to the embodiment illustrated in FIG. 7, 

[0067} 

Aa distal end 159a of the shift shaft 159 can projects from the engine case 

152 to the outside of the engine, and is- can be coupled to an end 167b of a coupling rod 167. 
An actuation force transmission mechanism 164 is -can be disposed at an intermediate portion 
of the coupling rod 167. The shift shaft 159 is- can be rotated by driving force of the shift 
actuator 165 via the actuation force transmission mechanism 164. 

[00771 [0068] 

As shown in FtGsr FIGS. 7 and 8, the shift actuator 165 is- can be disposed 

on a side of the upper part of the engine case 152 along the longitudinal direction of the 
vehicle. As shown in FIG. 1 1, the shift actuator 165 is- can be p rovided with a warm worm 
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gear 165a at the distal end of its rotary shaft. The worm warm-gear 165a is -can be configured 
to meshed with a pinion gear 166. A coupling shaft 166a is -can be p rovided eccentrically 
with respect to the center axis of the pinion gear 166. 
100781 f0069] 

T R e f e rrin gAs seen in again to FIG. 7, he-one end 167a of the coupling rod 

167 extending vertically is-can be coupled to the coupling shaft 166a for free rotation. 
Additionall y as s hown in FIG. 7 , whil e the other end 167b of the coupling rod 167 is- can be 
coupled to the shift shaft 159^ as shown in FIG. 8. 

100791 E0070] 

As shown in the embodiment illustrated in FIG. 8, the actuation force 

transmission mechanism 164 can be coupled to the coupling rod 167 and may- can be covered 
by a case 190 and- in order to be t he r e b y protected from water and dust. 

100801 [OOW] 

As shown in the embodiments illustrated in P IQst FIGS. 12 to 15, the 

actuation force transmission mechanism 164 is- can also be p rovided with first and second 
coupling parts 179, 180 slidablv that move movabl e relative to each other in linear directions. 
More preferably, the first and second coupling parts 179, 180 slide relative to each other. A 
In such an embodiment, a coil spring 181 , which is used -as thea biasing member of the 
biasing mechanism, n "urging means," and a stopper member 182 afe -can be disposed 
between the first and second coupling parts 179, 180. 

[00811 [0073] 

As shown in the embodiment of FIG. 15, the first coupling part 179 can 

includes a base part 179a, and a pair of plate parts 179b , which can be fixed to the base part 
179a with a constant interval. The- In accordance with an implementation of such an 
embodiment, the two plate parts 179b are -can be formed with an opening 179c where the coil 
spring 181 and the stopper member 182 are disposed . Further , and- the two plate parts 1 79b 
can also include w i&-a coming-off prevention piece 179d for preventing the coil spring 181 
and the stopper member 1 82 from coming off. 

100821 [0075} 
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Also as shown in FIG. 15, the second coupling part 180 can includes a 

base part 180a ? and a single plate part 180b fixed to the base part 180a. The single plate part 
180b can be inserted between the pair of plate parts 179b of the first coupling part 179. The 
plate part 180b is -can also be formed with an opening 180c generally of the same size as the 
opening 179c of the plate parts 179b of the first coupling part 179. 

100831 [0074} 

The coil spring 181 is-can be accommodated in the openings 179c, 180c of 

the respective plate parts 179b, 180b . Further , and-the columnar stopper member 182 is-can 
be disposed inside the coil spring 181. A support shaft 183 is -can be slideably inserted 
through the stopper member 182, and disposed between the plate parts 179b. 

roo84i [oot£[ 

With this structure, to shift down, for example, the shift actuator 165 is 

can be driven to move the first and second coupling parts 179, 180 of the actuation force 
transmission mechanism 164 in compressing directions. T-aftd-4The coil spring 181 is-can 
then be compressed against its urging force from the state shown in FIG. 12 to the state 
shown in FIG. 13. This urging force can rotates the shift shaft 159 to allow engagement or 
disengagement of the dog. 

100851 [0076} 

When the dog is to be engaged, there are cases where the dog contacts 

another dog due to bad timing and hence is not engaged immediately. Even in such cases, the 
dogs are -can be subjected to comparatively small urging force of the coil spring 181 and 
hence de -may not abut against each other with large force. Thus, the components are -can be 
protected from damage or the like. After that, the slide gears can move rotationally slightly, 
and the urging force of the rotational movement can causes the dogs to be meshed with each 
other reliably. 

[00861 [0077} 

As the coil spring 181 is elastically deformed and compressed, the opening 

179c of the plate parts 179b and the opening 180c of the plate part 180b are-can be displaced 
from each other. At the time when the first and second coupling parts 179, 180 have moved 
relatively by a predetermined amount in linear directions, the width of an opening common to 
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the displaced openings 179c, 180c can b ecomes coincident with the width of the stopper 
member 182. This can stops the relative movement of the first and second coupling parts 
179, 180, and causes the first and second coupling parts 179, 180 to move rotationally 
together. Thus, even when the dog is engaged and difficult to be disengaged due to residual 
torque, the dog can be compulsorily disengaged. 
100871 [0078] 

On the other hand, to shift up, for example, the shift actuator 165 is- can be 

driven to relatively move the first and second coupling parts 179, 180 in separating 
directions. —Then, the opening 179c of the plate parts 179b and the opening 180c of the 
plate part 180b are-can be displaced from the generally coincident position, and the coil 
spring 181 is- can be compressed. The urging force of the coil spring 181 can tend to ensures 
engagement of the dog a as described above. 

100881 [00754 

Further from this state, as the coil spring 181 is elastically deformed, the 

opening 179c of the plate parts 179b and the opening 180c of the plate part 180b are-can be 
displaced from each other. At the time when the first and second coupling parts 179, 180 
have moved relatively by a predetermined amount in separating directions, the width of an 
opening common to the displaced openings 179c, 180c can b ecomes coincident with the 
width of the stopper member 182. This can stops the relative movement of the first and 
second coupling parts 179, 186, and causes the first and second coupling parts 179, 180 to 
move rotationally together. Thus, even when the dog is engaged and difficult to be 
disengaged due to residual torque, the dog can be compulsorily disengaged. 

100891 It is contemplated that [0080] 

Tthe first coupling part 179, the second coupling part 180 A and the stopper 

member 182 can be formed ef-in various structur e s ar e conc e ivabl e configurations . Some 
ex emplary embodimentsa mptes are shown in FIGs. FI.GS. 16r and 17(a) and 23(b) . 

[00901 E©08+} 

In the e xampl e embodiment shown in FIG. 16, the second coupling part 

180 is- can be c onstituted of a rod, and the first coupling part 179 is- can be constituted of a 
cylindrical member for accommodating a part of the rod. The coil spring 181 , utilizable as a 
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biasing mechanism, n urging moans, is can be disposed between the first coupling part 
(cylindrical m e mb e r) 179 (shown as a cylindrical member) -and the second coupling part 
(red)-180 (shown as a rod) . A sidewall 182a inside the first coupling part 179 and a step 
182b can be p rovided on the inner surface of the first coupling part 179 torespectively serve 
as step -stopper members when the second coupling part 180 moves relative to the first 
coupling part 179. 

100911 £0082} 

For example, when the second coupling part 180 moves relative to the first 

coupling part 179 toward the right side of FIG. 16, the coil spring 181 is- can be compressed 
by a ei rcircle- clip 190b embedded in a portion of the first coupling part 179. The second 
coupling part 180 can moves relatively until its distal end contacts the sidewall (step 
member) 182 a (utilizable as a stopper member) - inside the first coupling part 179. 

100921 [0085] 

Also, when the second coupling part 180 moves relative to the first 

coupling part 179 toward the left side of FIG. 16, the coil spring 181 is- can be compressed by 
a eirekp circle-clip 190a embedded in a portion of the first coupling part 179. The second 
coupling part 180 can moves relatively until the eketi pcircle-clip 190b embedded in a portion 
of the first coupling part 179 contacts the step (step- stopper m ember) 182b provided on the 
inner surface of the first coupling part 179. 

f00931 E0084} 

The rod and the cylindrical member constituting the first coupling part 179 

and the second coupling part 180 may- can b e of a circular, rectangular or any other shape as 
long as the cylindrical member can accommodate the rod. The rod ma ^can have portions of 
different diameters, and a portion of a large diameter may be used as a part contacted by the 
spring. 

f00941 [0085] 

In addition, the cylindrical member may can be constituted with plural 

members having inner and outer surfaces. For example, the cylindrical member may- can be 
constituted with plural semi-cylindrical members divided along the linear direction of the rod. 
In this cas e , th e cylindrical m e mber includes plural cylindrical members. 
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r00951 [0086} 

IAs illustrated i n the example shown in FIG. 17(a), the distal end of the 

first coupling part 179 is- can be b ent back and inserted into an opening of the second 
coupling part 180. Sidewalls 182a, 182b of the opening are- can be used as stopper members. 
In the example shown in FIG. 17(b), a coil spring 181 is provided in an opening defined by 
the first coupling part 179 and the second coupling part 180. A projection 182a formed on 
the first coupling part 179 and a recess 182b formed in the second coupling part 180 are-can 
be fitted to each other to serve as stopper members. 

[00961 [0087} 

In these examples, the first coupling part 179 and the second coupling part 

180 are-can be arranged such that their distal ends overlap each other in linear directions. 
r00971 RefemngWith reference -now to [0088] 

FIG. 18 , an embodiment is shown of shows th e a structure for drive 

control of the two-wheeled motor vehicle that incorporatesfng the actuation force 
transmission mechanism 164 of th e pres e nt invention as taught in accordance with an 
implementation of the present invention — 

100981 E0089} 

A s shown in FIG. 18, an embodiment of an engine control unit 210 for 

controlling the engine 151 is provided. In accordance with an implementation of the 
embodiment, various components can be connected ^to the engine control unit 210 ; such 
components can include: are conn e ct e d an engine speed sensor 211, a vehicle speed sensor 
212, a clutch actuator position sensor (potentiometric sensor) 213, a shift actuator position 
sensor 214, a gear position sensor 215, an UP switch 216 for shifting up, and a DOWN 
switch 217 for shifting down. Detected values and operation signals from these components 
are- can be input to the engine control unit 210. : Ehe- In a preferred embodiment, the U P 
switch 216 and the DOWN switch 217 are- can be p rovided on the handlebars 143. 

100991 [0090} 

T As also shown in FIG. 18, t he engine control unit 210 is- can be 

connected to a clutch actuator 218, the shift actuator 265165, a gear position display section 
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219, an engine ignition section 220, and a fuel injection device 221, which are- can be driven 
and controlled based on the signals from the various sensors 211, etc. 
[01001 

The signals from the UP switch 216, the DOWN switch 217, the shift 

actuator position sensor 214, the gear position sensor 215, etc., are- can be input to the engine 
control unit 210, and control signals from the engine control unit 210 are-can be used to drive 
and control the shift actuator 165. 

[01011 E0093] 

Although th e pres e nt inv e ntion ha s b ee n describ e d above by way of 

preferred e mbodim e nts, th e abov e d e scription s should not be construed as limitations, but 
various modifications may b e made. 



The shift control device in embodiments of the present invention may can 

be mounted on a two-wheeled motor vehicle, as shown in FIG. 6 , in order to allow smooth 
shift change when the two-wheeled motor vehicle is running. 

101021 F0094] 

The term "two-wheeled motor vehicle" used herein can include meam 

motorcycles including such as motorized bicycles (motorbikes) and scooters, and refers 
specifically to vehicles which can b e whose turn ing can include ed-by-tilting of the vehicle 
body. Thus, avehicle having two or more front wheels and/or two or more rear wheels^ and 
hence having a total of at least three or four (or mor e ) wheels^ can also be included in the 
"two- wheeled motor vehicle". The embodiments of the p resent invention is-are not limited to 
use in two-wheeled motor vehicles, but may also be applied to other vehicles which can take 
advantage of the effect of the embodiments the present invention. Examples of such vehicles 
include the so-called straddle-type vehicles other than two-wheeled motor vehicles, such as 
four-wheeled buggies (all terrain vehicles (ATVs)) and snowmobiles. 

roi03i eo©9S} 

T Further, t he "shift actuator" may-can be of an electric or hydraulic type. 

Instead of coil spring, the " urging m e ans biasing member " may -can be another type of spring, 
or an elastic member such as rubber, resin, etc. 
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When embodiments of the present invention is-are to be applied to actual 

straddle-type vehicles, specific implementations should be examined from a comprehensive 
viewpoint which allows for each and every requirement in order to produce an excellent 
effect such as described above. 

Industrial Applicability 
[QQ9^ 

An — obj e ct — of th e present — inv e ntion is to provide Further, such 

implementations preferably facilitate easy installation and maintenance of embodiments of 
the an-actuation force transmission mechanism that is e asy to install and maintain . 

101051 -Although the embodiments of the present invention have been disclosed 
in the context of certain preferred embodiments and examples, it will be understood by those 
skilled in the art that the teachings herein extend beyond the specifically disclosed 
embodiments to other alternative embodiments and/or uses of the embodiments and obvious 
modifications and equivalents thereof. In addition, while several variations of the 
embodiments have been shown and described in detail other modifications, which are within 
the scope of these embodiments, will be readily apparent to those of skill in the art based 
upon this disclosure. It is also contemplated that various combination or sub-combinations of 
the specific features and aspects of the embodiments may be made and still fall within the 
scope of the teachings herein. It should be understood that various features and aspects of the 
disclosed embodiments can be combined with or substituted for one another in order to form 
varying modes of the disclosed embodiments. Thus, it is intended that the scope of at least 
some of the present embodiments herein disclosed should not be limited by the particular 
disclosed embodiments described above. 
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WHAT IS CLAIMED IS:Gte*ms 



An actuation force transmission mechanism for use -fH — Jin a shift control 
device for a straddle-type vehicle , the shift control device -4efr-performing shift control in 
which a shift actuator is stroked by a predetermined amount to rotate a shift shaft, the 
actuation devieeforce actuation transmission mechanism 

1. an actuation forc e transmi ss ion m e chani s m comprising: 

a-first and second coupling parts and a second coupling part being 

sized and configured to be coupled together to provide fct^relative movement in a 
linear direction , the first coupling part also being coupled to the shift actuator, and the 
second coupling part also being coupled to the shift shafts ; 

a biasing mechanism n urging m e ans for urging the first and second 

coupling parts toward a neutral position; and 

—a stopper mechanism for stopping the relative movement of the first er 

and second coupling parts when the one of the first ef- and second coupling parts is 
moved r e lativ e ly from the neutral position against urging force of the urging 
ffleafts biasing mechanism, ? 

wh e r e in th e actuation forc e tran s mi s sion m e chanism is interpos e d 

b e tw e en the shift actuator and th e shift shaft. 



=zz= (2}-The actuation force transmission mechanism according to Claim 1, 

wherein the actuation force transmission mechanism is arranged such that, when ajesistive 
force acts linearly against the movement of the actuation force transmission mechanism^ 

the first or s e cond coupling part moves relatively to the second 

coupling part against the urging force of the urging m e ans biasing mechanism until the first of 
s e cond coupling part is stopped by the stopper mechanism , and wherein in response to a 
continuing resistive force, t-and 

2. then the first and second coupling parts movinge together upon the 

first coupling part being stopped by the stopper mechanism . 
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3, (3}-The actuation force transmission mechanism according to Claim 1, 

wherein the first coupling part comprises a cylindrical member and the second coupling part 
ar e constitut e d of comprises a rod , the and a cylindrical membe r including a cavity being 
sized and configured to for accommodatin ge receive at least a portion -part of the rod therein . 



=== ^ [4}-The actuation force transmission mechanism according to Claim 3, 

wherein^ 

-— — - tthe urging m e ans biasing mechanism includes a coil spring 

4. the urging m e ans coil spring is -being disposed b e twe e n intermediate 

the rod and the cylindrical membe r for providing an urging force in the linear direction 
between the rod and the cylindrical member . 

=== [£]-The actuation force transmission mechanism according to Claim 4, 

wherein* 

=== the rod has -includes p ortions of different diameters^t-and 

5. a portion of a large diameter portion thereof i s- being sized and 

configured to us e d as a part contacted bv- an end of the sprin g, the contact intermediate the 
large diameter portion of the rod and the spring facilitating the linear exertion of the urging 
force. 



zz= [43-The actuation force transmission mechanism according to Claim 3, 

whereim 

=== the cylindrical member has a step on its inner surface^^and 

6. the step is being used -utilizable as a part of the stopper mechanism. 



7. P]-The actuation force transmission mechanism according to Claim 3, 

wherein the cylindrical member is constitut e d with includes p lural members having inner and 
outer surfaces. 
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8. [8}-The actuation force transmission mechanism according to Claim 7, 

wherein the cylindrical member includes plural cylindrical m e mb e rs segments . 



9. £9}-The actuation force transmission mechanism according to Claim 1, 

Wherein the first coupling part and the-second coupling part s define distal ends, the first and 
second coupling parts being -are-arranged such that th e ir with the respective distal ends 
thereof overlap ping each other in the linear directions. 



10. [10] The actuation force transmission mechanism according to Claim 

1, wherein the shift actuator is coupled to the shift shaft via a coupling rod, and-the actuation 
force transmission mechanism is b e ing is disposed afc -along an intermediate portion of the 
coupling rod. 



11. [11] The actuation force transmission mechanism according to Claim 

10, wherein the actuation force transmission mechanism is provided in a case held by the 
coupling rod. 



12. [12] The actuation force transmission mechanism according to Claim 

1, wherein the actuation force transmission mechanism is disposed outside an engine case. 



13. [44] A straddle-type vehicle incorporating the actuation force 

transmission mechanism according to any on e of Claims 1 to 12 . 
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ACTUATION FORCE TRANSMISSION MECHANISM AND STRADDLE-TYPE 



VEHICLE 

ABSTRACT OF THE DISCLOSURE Abstraet 

[Abstract] 

[Probl e m to be Solved] — To provide an actuation forc e transmission m e chani s m 
utilizing an e xisting shift control devic e that is easy to install and maintain. 

[Solution] — An actuation force transmission mechanism +Q-is provided that can be 
interposed between a shift actuator and a shift shaft. The mechanism 4£- can include: &f— a 
first and second coupling parts 1 la and a second coupling part 1 lb that can be coupled for 
movement relative to each other in sliding directions; an urging m e an s a biasing mechanism 
43 -that can be configured for urging the first and second coupling parts 1 la, lib toward a 
neutral position; and a stopper mechanism 44- that can be configured for stopping relative 
movement of one of the first e^- and second coupling parts 11a, lib when they-moved 
relatively to e ach other from the neutral position against the-an urging force of the urging 
ffleans biasing mechanism- 43. Th e actuation forc e transmission mechanism 10 is arrang e d 
such that, wWhen the shift actuator is stroked by a predetermined amounts— Jhe first er 
second coupling part can 11a, 1 l b moves relative to the second coupling partl y against the 
urging force of the urging means 12 until the first or s e cond coupling part 11a, lib is stopped 
by the stopper mechanism-4 ^ at which point, ; and th e n the first and second coupling parts 
11a, lib can move together. 
[Selected Drawing] FIG. 1 
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